Analysis of Dictyostelium discoideum plasma membrane fluidity by electron spin resonance.
Dictyostelium discoideum grown axenically in media containing polyunsaturated fatty acids exhibited normal growth rates but impaired differentiation (Weeks, G. (1976) Biochim. Biophys. Acta 450, 21--32). Since cell-cell contact is vital for differentiation but unnecessary for growth we have examined the isolated plasma membranes of these cells. The lipids of the plasma membranes of cells grown in the presence of polyunsaturated fatty acids contain considerable quantities of these acids, but the total phospholipid and sterol contents of the plasma membrane are close to normal. Electron spin resonance studies using 5-doxyl-stearic acid as the spin probe reveal two things. Firstly, there are no detectable characteristic transition temperatures in the plasma membranes of D. discoideum. Secondly, the plasma membranes of cell grown in the presence of polyunsaturated fatty acids have essentially the same fluidity as that of the control cells. The possible significance of this result to impaired cell-cell interaction is discussed.